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Abstract
This study was to investigate the effectiveness, satisfaction and acceptance of pharmacy students towards the use of human
patient simulator (HPS) in learning acute patient care. A workshop was conducted using HPS to teach pharmacy students on
acute patient care. At the end of the workshop, participants were asked to complete a satisfaction survey consisted of 13
statements. HPS-based training received favourable feedback to be incorporated into the pharmacy curriculum. Using HPS in
pharmacy curriculum may be a significant contributing factor to produce competent pharmacists.
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1. Introduction
The traditional roles of pharmacist had been related to compounding and dispensing medicinal products and
rarely involved direct patient care. As the profession evolves the pharmacy service had been expanded into public
hospitals and health clinics, including provision of drug information and pharmaceutical care services to patients.
This paradigm shift in pharmacy services has transformed the pharmacy education in Malaysia to focus on the
acquisition of clinical pharmacy knowledge as well as the skill in provision of pharmaceutical care. Pharmacy
students need to be equipped with problem solving and critical thinking skills in order to be competent in
providing pharmaceutical care to the patients (Tokunaga et al., 2010). Throughout the years, various modes of 
educational delivery and evaluation methods had been incorporated into pharmacy curriculum to encourage the
development of problem solving and critical thinking skills among pharmacy students. In addition to the 
traditional didactic lectures, some examples of educational methods that being used in pharmacy curriculum
include problem based learning (Ellis, Goodyear, Brillant, & Prosser, 2008; Novak, Shah, Wilson, Lawson, &
Salzman, 2006), simulation based learning which including actor simulations (James D, Nastasic S, Horne R, &
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G., 2001), role playing exercises with peers and human patient simulator (HPS) (Seybert AL, Kobulinsky LR, & 
TP., 2008; A. L. Seybert, Laughlin, Benedict, Barton, & Rea, 2006; Vyas, Ottis, & Caligiuri, 2011).  
The Faculty of Pharmacy, Universiti Teknologi MARA (UiTM) was established in 2001. Over a decade, the 
enrolment of students for the Bachelor of Pharmacy program has increased from 29 students to approximately 
150 students each year (UiTM Pharmacy Faculty).  In order to ensure our curriculum is successful in training 
pharmacist practitioners who are competent to provide high-quality patient care to the public, didactic lectures, 
problem based learning and clinical attachment program in various public hospitals are incorporated in the 
curriculum. However, we found that training to our pharmacy students in the setting of clinical emergency was 
inadequate. Consequently, lack of exposure to real clinical emergency situation had caused the graduates to be 
unconfident in making clinical recommendations to other healthcare providers.  In addition to that, the increased 
number of pharmacy students also caused the clinical attachment program in hospitals become more challenging 
and the idea of clinical simulation lab arose as one of the alternative teaching method.  
Simulation based learning with a high fidelity HPS had been considered as an ideal tool to provide students a 
safe and controlled learning environment (Maidhof, Mazzola, & Lacroix, 2012; Amy L. Seybert, 2011; Vyas et 
al., 2011). Simulation technology such as this high fidelity HPS can be used to present emergency patient case to 
pharmacy students in order to enhance their classroom learning with an opportunity to apply knowledge they 
have gained in a controlled learning setting (Seybert AL et al., 2008). Students can achieve competency-based 
learning without involving patients in the early learning phase through this simulation exercise. 
A clinical simulation lab was set up as a simulated ward setting and a high fidelity human patient simulator 
was placed in this clinical simulation lab for the simulation exercise. This patient simulator is controlled by 
SimMan® software (Laerdal Corporation, Stavanger, Norway), which can be programmed with appropriate 
physiological responses for a patient with the clinical condition that is entered for the simulated case scenario (A. 
L. Seybert et al., 2006). In addition to that, this HPS also has a palpable pulse; audible heart, lung, and abdominal 
sounds; and hemodynamic parameters; in addition to having the capability to speak in response to anticipated 
questions.  
A pilot study had been conducted in the form of workshop during the end of academic year breaks in July 
2012. This workshop was done in clinical simulation lab in Faculty of Pharmacy, Universiti Teknologi MARA, 
This study was carried out during one of the workshop sessions of the National Gathering of Pharmacy Students 
(NoGAPs) which the participants were they pharmacy students from both the public and private universities in 
Malaysia. The objective of this study was to investigate the effectiveness, level of satisfaction and acceptance of 
pharmacy students towards the use of HPS in learning acute patient care. The results of this study would provide 
a clear understanding of students’ perspectives and satisfaction levels regarding this teaching and learning 
method.  
 
2. Methods 
A total of 59 participants from 11 pharmacy schools in Malaysia took part in this workshop. The participants 
were divided into groups of 5 to 6 member grouping for the simulation session. Prior to the simulation, the flow 
of the simulation session was briefed and relevant reference materials were provided to all the participants.  
A case was designed in which a patient was undergoing an acute exacerbation of chronic obstructive 
pulmonary disease (AECOPD). In the first station, mock family members of the patient were present. During the 
briefing, the participants were given a standardized form to document all the necessary information such as chief 
complaint, history of present illness, medical and medication history.  The mock family members were trained 
and provided a script prior to the simulation session. After 15 minutes in station one, a mock nurse appeared to 
request the participants to proceed to the second room which was designed as the emergency unit.  
In this second station, the participants encountered the HPS and mock doctors. The mock doctors asked the 
participants to provide the information that they had gathered in the first station. The participants were asked to 
assess the patient and to determine a primary diagnosis. The participants also required to suggest the 
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pharmacotherapy management plan for this patient. Each time the participants recommended a medication for the 
patient, the facilitator prompted the SimMan® software to change the HPS’s physiologic parameters accordingly. 
These pharmacodynamic changes result from administering various medications were preprogrammed as a series 
of trends into the software which were easily accessible to the facilitator during each session. The facilitator was 
also able to initiate verbal complaint or mourning that could be played by the HPS to create the urgency 
atmosphere during the simulation. 
After the simulation session, each group of participants was asked to document the pharmacotherapy and 
monitoring plan for this patient in another standardized form. All the required referencing materials were 
provided.  
A debriefing tool was available to record each decision made by the participants and determine whether it was 
the appropriate decision at the appropriate time based on the preprogrammed scenario. The facilitator selected 
one log generated by the debriefing tool for appropriate and inappropriate decision made by the participants 
respectively for the debriefing session at the end of the workshop. Immediate feedback was provided to the 
participants before the Q&A by the participants.  
After the debriefing session was complete, participants were asked to complete a satisfaction survey regarding 
this simulation learning experience. Completion of the questionnaire was completely voluntary and identity was 
kept anonymous. The questionnaire consisted of 13 statements (Table 2) with responses ranked on a 5-point 
Likert scales on which 1= poor/strongly disagree, 2=disagree, 3= neither agree nor disagree, 4=agree and 
5=excellent or strongly agree (Susan Jamieson, 2004). The statements in the questionnaire were adopted and 
modified from two similar studies conducted in the pharmacy schools in United States (Fernandez, Parker, Kalus, 
Miller, & Compton, 2007; A. L. Seybert et al., 2006). These modified questions had high reliability with 
Cronbach’s alpha 0.913. The participants were also asked to provide a general comments as well as suggestions 
for topics that can be used in this type of patient simulation exercise. These comments were analyzed 
qualitatively. 
3. Results 
59 participants took part in the workshop and 49 (83%) completed the post-simulation survey instrument. The 
demographic data of the participants are presented in Table 1. The majority of the participants (67.3%) will be in 
third year in the coming semester.   
More than 93% of participants agreed or strongly agreed that this workshop stimulated their interest in clinical 
pharmacy. Generally almost all participants (98%) agreed that this simulation had helped them to know better the 
role of pharmacists in a clinical setting. Likewise, over 90% of participants felt that this simulation allowed them 
to apply the knowledge they learned in textbook into practice as well as able to help them in developing problem 
solving skills. Over 80% of participants stated that they gained confidence to communicate with other healthcare 
team members. 
This study also attempted to assess the level of satisfactions and acceptance among pharmacy students in using 
HPS in the pharmacy curriculum. Over 90% of participants stated they had enjoyed the simulation session and 
over half of the participants showed very strong interest to take part in another HPS training session in the future. 
A big proportion of the participants (42.9%) strongly felt that lecture alone would not be sufficient to improve the 
knowledge on treatment and majority of them (95.9%) felt that simulation training should be further incorporated 
into the pharmacy curriculum. Forty-eight out of 49 of them (97.9%) stated that they would recommend their 
respective universities to provide similar HPS simulation session in their pharmacy curriculum. Table 2 
summarizes the participants’ response to each question on the questionnaire.  
Some of the quotes from the comments are “It was a bit difficult for me but it stimulated my interest in clinical 
pharmacy and I did gain some knowledge on the topic.” “This is my first involvement on such exercise and I 
enjoyed it a lot. Thank you for giving me such good experience.” “This simulation is very fun although quite 
tense. Good for learning purpose.” 
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Table 1. Demographic profiles of participants. 
Demographic profiles Results (N=49) 
Gender 
Male 10 
Female 39 
Year of study 
First 7 
Second 33 
Third 8 
Forth 1 
Average age (range) 21 (19-25) 
Table 2. Survey Responses of Participant After Participating in a Human Patient Simulation Training Session (N = 49). 
No Questions Participant Response, No. (%) 
 1 2 3 4 5 
1 This patient simulation stimulated my interest in clinical 
pharmacy. 
0 0 6.1 42.9 51 
2 This patient simulation allowed me to use the knowledge that I 
have learned from textbook and lectures. 
0 0 8.2 49.0 42.9 
3 This patient simulation has helped develop my ability to solve 
problems. 
0 0 8.2 63.3 28.6 
4 This patient simulation has given me clearer picture of the role of 
pharmacist in clinical setting. 
0 0 2.0 49.0 49.0 
5 This patient simulation has given me confidence to communicate 
with other healthcare team member. 
0 2.0 14.3 61.2 22.4 
6 This patient simulation has given me better understanding of acute 
exacerbation of COPD. 
0 0 10.2 51.0 38.8 
7 I have enjoyed this patient simulation. 0 0 8.2 44.9 46.9 
8 I will like to have another similar patient simulation in the future. 0 0 6.1 38.8 55.1 
9 The debriefing session is very helpful. 0 2.0 10.2 49.0 38.8 
10 The duration of the patient simulation should be longer for each 
station. 
0 0 26.5 53.1 20.4 
11 The facilitators are helpful in this patient simulation. 0 0 10.2 55.1 34.7 
12 This patient simulation should be further incorporated into the 
pharmacy curriculum. 
0 0 4.1 38.8 57.1 
13 I will recommend my university to provide similar patient 
simulation exercise using the high fidelity mannequin. 
0 0 2.0 30.6 67.3 
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4.Discussion 
This workshop was designed to introduce the role of clinical pharmacist in emergency medicine. The goals of 
this workshop were to introduce the concepts of evaluation and treatment of patients with AECOPD and also to 
introduce the role of a clinical pharmacist in the ward setting. Findings from this satisfaction survey indicated 
that students felt positively about this type of learning experience. These findings are consistent with the findings 
of other published studies that showed overwhelming positive feedbacks and wide acceptance from pharmacy 
students.  (Fernandez et al., 2007; A. L. Seybert, Kobulinsky, & McKaveney, 2008; A. L. Seybert et al., 2006; 
Tofil, Benner, Worthington, Zinkan, & White, 2010).  
The majority of the participants just completed their second year education and yet to be exposed to the 
clinical pharmacy subjects. Keeping this in mind, reading materials such as clinical practice guidelines and 
relevant textbooks were provided to the participants prior the beginning of the simulation exercise for reference 
purpose. The goal of the workshop was to expose participants to a new learning pedagogy and a stimulating 
learning environment rather to evaluate their clinical knowledge. During this simulation session, participants 
experienced fair amount of stress due to the realism of the exercise. However, this gave the participants an 
increased awareness of the complex nature of the patient care and the multiple skills required to perform it 
successfully.  
Participants might not gain deep understanding of the disease and treatment through this brief simulation 
session nevertheless they were motivated to proceed with more self-directed learning. A study had shown that 
increased individual responsibility for patient care was associated with greater motivation to learn (Cantillon & 
Macdermott, 2008). This early exposure of knowledge through active participation in simulated patient care can 
instill the sense of responsibility to pharmacy students which indirectly motivate them to learn. In addition to 
that, most participants commented this simulation exercise as an enjoyable experience. These comments could be 
a sign of that HPS can also enhance the learning outcomes by creating a stressed yet appealing learning 
environment. Therefore, HPS-based training should be incorporated into early years of pharmacy program as one 
of the learning tools. 
Currently, pharmacy students in Malaysia have limited practical experience in clinical setting throughout their 
four years program. Even during the clinical attachment in the hospitals they are not directly involved in patient 
care and active participation in patient care is not encouraged due to the legal and safety concerns. HPS is the 
ideal educational tool to fill in this gap by providing students a realistic yet safe learning environment for active 
involvement in “patient” care. HPS not only can be used to reinforce the concepts of pharmacotherapy but also to 
assess the communication skill of pharmacy students with patient as well as with other healthcare professionals 
(Fernandez et al., 2007).  
While it is clear that students readily accepted HPS-based simulation training, there are several limitations to 
incorporating this training in our pharmacy curriculum on a wide-scale basis. The major challenge is the major 
time commitment involved in the clinical scenarios design process. To successfully provide a realistic simulation, 
a flow of events and clinical scenarios that carry students through the scenario must be established. However the 
amount of documented pharmacodynamic studies for each medication is limited and this problem has 
complicated the scenario programming. For that reason, pharmacy schools should collaborate with other health 
sciences schools such as medical and nursing schools to develop and share cases to further facilitate the use of 
HPS. 
Other challenge includes the amount of time required for the faculty members to repetitively conduct the same 
simulation the whole student batch. After the simulation, in order to provide a complete and effective learning 
experience, faculty members are required to provide individualize debriefing sessions which can also be very 
time consuming. In order to overcome this limitation, a team of faculty members could work together to design a 
standard training module that could be used to ensure consistent training outcomes. Through proper arrangement 
and standardized training module, time and effort required for each training session could possibly be reduced.  
Another significant limitation of implementing a HPS-based training session is cost. The high fidelity HPS is 
very costly and not many pharmacy schools can afford it. To date, most of the studies available only 
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demonstrated that HPS can be highly beneficial in furthering pharmacy students’ comprehension of the principles 
of pharmacotherapy taught in conventional lectures. With the limited financial resources, academic institutions 
may focus on strengthening the traditional approaches of pharmacy education such as didactic lectures, tutorials 
and clinical attachment in hospital rather than investing the resources into this kind of new educational tool.  
Following this pilot study, future studies have been planned to further explore the use of HPS in final year 
pharmacy syllabus. Faculty members may derive an added benefit through the use of HPS for assessing student 
performance in handling various clinical situations. Hence, more valid data could be generated to demonstrate the 
advantages of HPS in teaching and assessing clinical skill of pharmacy students. 
5. Conclusion 
HPS-based training was highly regarded and received favorable feedback to be incorporated into the pharmacy 
curriculum. Exposing second year student in clinical pharmacy training in the curriculum using HPS may be a 
significant contributing factor to produce competent and adept pharmacists. 
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